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Effect of Boron on Dissolution Behavior of Second Phase
in Stainless Steel S31254 During Solid Solution Treatment

Tong Zhongwei
(Manufacture Department of Shanxi Taigang Stainless Steel Co Lid, Taiyuan 030003 )

Abstract The effects of boron contents on the solution time and temperature of precipitated phase in steel S31254 are
studied by solution treatment. The time and temperature required for the complete solution of steel S31254 second phase un-
der different boron contents are obtained. The results show that as the boron content increases, the required solid solution
temperature and time decrease. When the boron content in the steel is 0. 002% ,a relatively pure austenite structure can be
obtained by solid solution treatment at 1200 °C for 4 hours,that is to say,the second phases precipitated in the grains and
grain boundary have been re-dissolved into the matrix during the hot working process. In addition, during the solid solution
treatment , the second phases in the grains preferentially dissolve, and as passage of time, the second phases at the grain

boundary gradually dissolve.
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Table 1 Chemical component of steel S31254/ %

e C Si Mn P S Cr Ni Mo Cu N B

Ai%ﬁ%fg/ <0.020 =<0.80 =<1.00 =<0.030 <0.010 19.5~20.5 17.5~18.5 6.0~6.5 0.50~1.00 0.18~0.25 -

531254-1 0.010 0.61 0.43 0.024 0.001 20.18 18.00 6.00 0.69 0.193 -
5312542 0.015 _ 0.58 0.91  0.015  0.004 20.00 18.07 6.17 0.80 0.210 0.002
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Microstructure of steel S31254-1 before solid-solution treatment

F+2 S31254 WML BB SH

Table 2 Parameters of heat-treating experiments on steel
S31254
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B2 S31254-1 841180 CEEAFE(a) 1 h,(b) 2 hfi(c) 4 h B BBHS
Fig.2 Microstructure of steel $31254-1 solid-solution treated at 1 180 C for (a) 1 h,(b) 2h and (¢) 4 h

B3 S31254-1 8% 1200 CREEAEE(a) 1 h,(b) 2 h #f(c) 4 h BRIHAHR
Fig.3 Microstructure of steel $31254-1 solid-solution treated at 1200 °C for (a) 1 h,(b) 2h and (c) 4 h
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Fig.4 Morphology of microstructure of steel S31254-2 before solid-solution  HFA] L PGS —AH R AI4E & & X7

treatment
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Fig.5 Microstructure of steel S31254-2 solid-solution treated at 1 180 °C for (a) 1 h,(b) 2 hand (¢) 4 h
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Fig.6 Microstructure of steel S31254-2 solid-solution treated at 1200 C for (a) 1 h,(b) 2h and (¢) 4 h
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Fig.7 EDS diagram of non-adding boron steel S31254-1 (a) and adding 0.002% bo-

ron steel $31254-2 (b) solid-solution treated at 1200 °C for 1 h
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